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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMIA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pasoBaTebHON MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUs, MPECTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepaabHON paboueil mporpaMmMbl BOCIIUTAHUS
U ¢ yd4€TOM KOHIICTIIMHM TPENoJaBaHmsl y4eOHOTO TpeaMeTa «XUMHS» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit @eaepanuu.

[Iporpamma mo xuMum AA€T TPEACTABJICHHUE O IENSIX, OOIIEH CTpaTreruu
oOyJeHHs, BOCIHUTAHUS U PA3BUTHUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIMBACT 00s13aTeIbHOE IPEIMETHOC CoJiepKaHue,
IpeIycCMaTpUBaeT pACTpECICHHEe €ro IO KiaccaM W CTPYKTYPHUPOBAHHE II0
pasmenaM W TeMaM MPOTPaMMbl 1O XHUMHH, OMPEICTSET KOJWYECTBEHHBIE H
KauyeCTBECHHBIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTyEMYIO
MOCIICIOBATEIPHOCTh ~ M3YYEHUS XUMHH C y4E€TOM  MEXMPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBs3€H, JIOTUKM Y4eOHOro Tpolecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarommxcs, OMNpeAeiseT BO3MOXHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro oOpa3oBaHMs, a TaKKe TPEOOBAHHMM K
pe3yibTaTaM 00y4YeHUs XMMUU Ha YPOBHE IIeJIeH M3YUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHOW JEATEIbHOCTH OOYYaroIIerocss IO OCBOCHHIO
y4e0HOTO CO/IepKAHUSI.

3HaHWE XWMHH CIYXUT OCHOBOM Juisi (OpPMUPOBAHUS MUPOBO33PEHUS
oOyyaromierocs, ero mpejcTaBiIeHUl O MaTepUaTbHOM EIUHCTBE MHpPa, BAXKHYIO
poJib UrparoT (GopMUpPYEMble XHMMHUEWU MPEICTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUd U 00 HSBOJIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHUs riIo0aibHBIX
npo0eM yCTOMYMBOrO Pa3BUTHSI YEIIOBEYECTBA — CHIPHEBOM, DHEPreTUUYECKOM,
MUIIEBON U SKOJOTUYECKON O€30IacCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3yuenune xumuu:

CHOCOOCTBYET  peaju3allMd  BO3MOXHOCTEM  JJisi  caMOpa3BUTHUS U
dbopMUpoOBaHUs KyJIbTYpbl JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATIBLHON IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEM
oOydJarouuxcsi, HaBBIKOB HMX CAMOCTOSITEIbHOM  yuyeOHOW  AesITENbHOCTH,
AKCIIEPUMCHTAJILHBIX W HUCCIICIOBATEIbCKUX YMCHHH, HEOOXOIHMMBIX Kak B
TTOBCETHEBHOM JXKM3HU, TaK U B IPO(PECCHOHATLHOMN NESITEIILHOCTH;

3HAKOMHUT CO CHENU(UKOW HAyYHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
IIEJIOCTHOTO B3TJISAIa HAa SIUHCTBO IPUPOIBI U YEIOBEKa, ABJISETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH E€CTECTBEHHO--HAYYHOW TPaMOTHOCTH O0YYarOITUXCS;



croco0cTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUECKOE
o0pa3zoBaHue 00yUYarOIIUXCS.

JlanHbie HampaBlieHUsT B OOYYEHHMM XUMHHM OOECIEYUBAIOTCS CHEIU(pUKON
colepXaHusi  y4eOHOro  MpeaMeTa, KOTOPBIA  SBISICTCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKH XMMHH Ha OMpPEeIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011Ier0 00pa3oBaHUsi OpPUEHTUPOBAH Ha
OCBOCHHME OOYYarOUIMMUCS CHCTEMbI TEPBOHAYAIBHBIX TMOHATUNA XHWMHUU, OCHOB
HEOPraHWYECKOM XHMHM U HEKOTOPBIX OTIEIbHBIX 3HAYMMbBIX MOHSITUH
OpraHUYeCcKON XUMUHU.

CTpykTypa COAEp>KaHHs MPOTPaMMBI TI0 XMUMHUU CPOpMUpOBaHA Ha OCHOBE
CUCTEMHOTO mnoaxoaa k e€¢ u3ydenuro. CoJep:kaHHe CKJIAAbIBACTCS U3 CHCTEMBbI
MOHATUN O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI TOHATUN O XUMUYECKON
peakmuu. OO OTH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHBI TI0 TPHHIIUITY
MIOCJICTIOBATEIFHOTO PAa3BUTHS 3HAHUH HAa OCHOBE TEOPETUUYCCKUX TPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYCHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoguyeckoro 3akona /. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

— YUY€HHUS O CTPOCHUHU aTOMa U XUMUYECKON CBA3H;

— TpeNCTaBlICHUN 00 DJICKTPOTUTHYECKON JHUCCOIMAlMA BEIIECTB B
pacTBOpax.

Teopernyeckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMITUPHUYCCKH
MOJIYYCHHBIX U OCMBICIICHHBIX (paKTOB, PA3BUBAIOTCS MOCIEIOBATEIHHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIONHSS (QYHKIIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOWCTB,
CTPOCHHUS ¥ BO3MOXKHOCTEH MPAKTUUECKOT0 MPUMEHEHHUS U TIOTyUYCHUS N3yIaeMbIX
BEIIIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYET  (HhOPMHPOBAHUIO
IIPEJCTABICHUS O XMMUUYECKON COCTABIISAIOIIECH HAYYHOU KAPTUHBI MUPA B JIOTUKE
e€ CUCTEeMHOW PUPO/Ibl, ICHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHHUIO U METO/IaM
Nno3HaHUsA B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPHUBJICUCHUEM 3HAHUU W3
paHee M3y4YeHHBIX YUeOHBIX IpeaMeToB: «Oxpyxaromuii mup», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHHE 3HAHUM OCHOB
XMMHUYECKOM HAayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKOU
JeSATEeILHOCTH YETIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a7a4ua
y4eOHOT0 MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XMMHUUYECKUX 3HAHUN —
BaXHEUITNX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETHUECKUX MOJOKEHUMN, JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOT0 XapakTepa, si3blka HAayKH, B MPUOOIIEHUU K



HAyYHBIM METOJaM TMO3HAHUS MPU W3YUYCHUH BEIIECCTB U XUMUYECKUX PEAKIUH, B
dbopMUpPOBAHUY U PA3BUTUH MO3HABATEIBHBIX YMEHUN U UX TPUMEHEHUH B Y4eOHO-
M03HABATENILHON M y4eOHO-UCCIIEI0BATENHCKON JEATEIbHOCTH, OCBOCHUU MPABUIT
0e301acHOro oOpaleHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM KU3HMU.

[Ipu M3yueHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl BaAXKHOE
3HaYeHHUE MPUOOPEITH TaKne TeNIH, KaK:

— (¢opMuUpOBaHHE WHTEIUICKTyallbHO pa3BUTON JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HamnpaBJIICHHOCTh OOYy4YeHUS HA  CHCTEMaTHYECKOE MPUOOIICHUE
o0ydJaronmxcsi K CaMOCTOATEIbLHON IM03HABATEILHON JEATeITbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (GOPMUPYIONIUM MOTHBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMHH;

— o0ecredeHue yCaoBU, CIIOCOOCTBYIOIMKMX MTPHUOOPETCHUIO 00YUarOIIHMMUCS
OTbITa PA3HOOOPA3HOW NESATEIHHOCTH, MO3HAHWS M CaMOIIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETEHIINN), UMEIONIUX YHHBEPCATbHOE 3HAYCHHE [IJIS
Pa3TUYHBIX BUJOB JACSATEIHHOCTH;

— (dopmupoBanne oOmEeH (QYHKIIMOHATBHOH W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMCHHA OOBSICHATH W OIICHUBATH SIBJICHUS
OKPYIKAaIOIIEeT0 MHpA, WCIOJIb3yS 3HAHUS W OMBIT, MOJTYYEHHBIE TPHU HU3YyUYEHUU
XUMUH, TPUMEHSATH UX TPU PEIICHUH MTPOOJIEM B MTOBCETHEBHOMN )KU3HU U TPYAOBOU
NeSATEeTLHOCTH,

— ¢opmupoBaHWe y OOyYaOIMXCSA TYMAHHUCTHYECKUX OTHOIICHHM,
MOHVUMAaHUSI TEHHOCTH XUMHUYECKWX 3HAHWA I BBIPAOOTKH JKOJIOTHYCCKHU
1eJeco00pa3HOTrO TMOBEJCHUSI B OBITY W TPYJOBOM JAEATEILHOCTH B LEAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAIOIIEH TPUPOAHON CPEJIBL;

— pa3BUTHE MOTHUBAIMK K OOY4YEHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCTINTAHWIO Ha OCHOBE YCBOCHHUS OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(HIIS W HANPABICHHOCTH MATLHEUIIETO
o0yueHus.

OO6mIee Yncito YacoB, OTBENEHHBIX [Tl U3YUCHHS XUMHUHU HAa YPOBHE OCHOBHOTO
oOmiero oOpazoBaHus, coctaBiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kitacce — 68 gacoB (2 4yaca B HEJCIIO).



COJAEPXAHME OBYUYEHUA

8 KNIACC

IlepBoHayajibHbIE XMMUYECKHE IOHATHS

[Ipenmer xumuu. Ponp XUMUM B )KU3HU YETOBEKAa. XMMHSI B CHCTEME HaAYK.
Tena wm BemecTBa. Du3nueckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BeuiecTB. [lonsTre 0 MeTromax mo3HaHWs B XUMUU. UUCThIE BEIIECTBA U CMECH.
Croco0sI pa3neneHus cMecei.

ATOMBI ¥ MOJNEKYJIBI. XHUMUYECKHE 3JIEMEHTBl. (CHUMBOJIBI XUMHYECKUX
31eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckast popMysia. BaleHTHOCTh aTOMOB XUMUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BellecTB. OTHOCHUTENbHAs aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas JoJIsi XUMHUYECKOTrO JIEMEHTA B COCIMHEHNH.

KomnuectBo BemecTBa. Monbs. MossipHas macca. B3auMoCBsI3p KOJIMYECTBA,
MacChl WM 4YHCJIAa CTPYKTYPHBIX €AWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHECHUM.

Du3nuecKue U XUMUYECKHUE SBICHUSI. XUMHUUYECKasi Peakiusl U €€ MPU3HAKU.
3aK0H COXpaHEHHsI MAacChl BEIIECTB. XUMHUUecKkue ypaBHeHUs. Krnaccuduxarms
XUMHUYECKUX PeaKIuil (COeTMHEHNUS, Pa3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJIOH, MpaBuiaMu padoThl B J1abopaTopuu u
npuémMamMu oOpaleHus: ¢ J1abopaTopHbBIM 00OPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
¢uznuecknx CBOMCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHUE
¢dusnueckux (TUIaBiIeHUE BOCKA, TasHUE JibJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUTIEHWE M KOHJCHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, NMPOKAIUBAHHE
MEIHOM MPOBOJIOKH, B3aUMO/ICICTBUE Mella C KUCJIOTOMN) SIBJIICHUI, HAOII0IeHHE U
OMKCAaHUE TPHU3HAKOB MPOTEKAHMUS XUMHUYECKHX peakiHil (pas3iiokKeHue caxapa,
B3aMMO/JICHCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pa3ioKeHUE THIPOKCUIA
menu (I1) mpu HarpeBanum, B3auMojielicTBHE kKejieza ¢ pactBopoM cosr meau (11),
U3y4YeHHE CIOCOOOB pa3JesIeHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, GuiIbTpPOBaHUE,
BbINIapUBaHUE, AUCTHILIISALMA, XpoMaTorpadus, NpoBeAeHUE OUYUCTKH MOBAPEHHON
COJIM, HaOJIOJEHWE W  ONHUCAaHUE  PE3yJbTAaTOB  NPOBEJICHUS  OIbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacCChl, CO3JaHUE MOJEIEH MOJEKYJ
(IIapOCTEePIKHEBBIX).

Baxueimue npeacTaBuTe M HEOPraHMYEeCKUX BelIeCTB

Bosgyx — cmech razos. CocraB Bo3znyxa. Kucnopoa — 3;1eMEHT UM IpocToe
BelllecTBO. HaxokaeHue kuciopona B Tpupoje, (U3MYECKHE U XUMHUYECKHUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue kucnopona. CnocoOsbl
MOJIyYeHUsI KUCIIOpoJa B Jabopatopud U MPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopoza B mpupojae. O30H — auI0oTpOIHas MOAU(PUKALINS KUCIOPOIa.



TermoBoit 3(pdeKT XUMHUYECKOW PpEaKIuu, TEPMOXUMHUYECKHUE YpaBHEHHS,
9K30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojib U METaH. 3arps3HEHue
BO3/IyXa, yCHJICHHE MapHUKOBOTO d(pdekra, pazpyiieHrne 030HOBOTO CIIOsI.

Bonpopon — anemenT u npocroe BemecTBo. HaxoxaeHune Bo1opoaa B Ipupoe,
busnyueckre u XUMUYECKHEe CBOMCTBA, IPUMEHEHHUE, CTOCOOBI TToNTydeHust. Kuciaoror
Y COJIH.

Monsipabiit 00bEM Ta30B. Pacy€Thl 10 XUMUYECKUM YPaBHEHHUSM.

®dusnyeckue cBoucTBa BOAbl. Boma kak pactBoputenb.  PacTBOpBI.
HacelllleHHBIE W HEHACBIMIEHHBIE pPacTBOpPbl. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBast 10Ji BellecTBa B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOJbl. OCHOBaHMS.
Ponp pacTBOpoB B pUpoJie U B )KU3HU 4YeloBeKa. KpyroBopoT BOJBI B MPHUPOJIE.
3arps3HeHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOTHBIX BOJI.

Knaccudukanusa neopranmdeckux coeauHenuit. Oxcuanl. Knaccudukarms
OKCUJIOB:  cojieoOpasyioliue (OCHOBHBIE, KHUCJIOTHBbIE, aM{(pOTEpHbIE) U
HecosneoOpaszyromme. HomeHnknatypa oxcugoB. Du3MYeCKHMe U XUMHUYECKHUE
cBOMCTBA OKCUAOB. [loirydeHrne OKCUI0B.

OcHoBanus. Knaccudpukanuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NUECKHME M XMMHUYECKHE CBOMCTBA
ocHoBaHuM. [lonydyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. Gusundeckue u
XMMHYECKUE CBOMCTBAa KHUCHOT. Psn axktuBHoctm metammoB H. H. bekerosa.
[lonydeHnne KuCIIOT.

Comu. Homenknarypa coisieil. @U3MYECKUE U XUMHYECKHE CBOWCTBA COJICH.
[Tonyuenue cosen.

I'eHeTnyeckas CBsA3b MEXAY KJIACCAMU HEOPTAaHUYECKUX COCTUHECHUM.

Xumuueckuit IKCnepumenm:

KAQ4EeCTBEHHOE OIPEJCIICHUE COACPKAHUs KACIOPOJa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacro3HAaBaHWE W W3YUYCHUE CBOMCTB KHUCJIOPOJa, HAOJIOJCHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHUS W
peKpalieHus TopeHus (1moxkapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCHUIOB U OTIHCAHUE
UX CBOWCTB, TOJIy4YeHHE, COOMpAaHHWE, pAClO3HABAHWE W W3YYCHHE CBOWCTB
BOZOpoJia (TOpeHue), B3auMoIeicTBIE Boopoia ¢ okcuaom menu (I1) (Bo3MoxkHO
UCIIOJIb30BAaHUE BUICOMATEPUAIIOB), HAOTIOACHUE 00PA3I[OB BEIIECTB KOJINIECTBOM
1 Monb, ucclenoBaHHE OCOOCHHOCTEH pAaCTBOPEHHUS BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOW MACCOBOM J0JIEU
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJACHCTBUE BOJBI C METa/lIaMU (HATPUEM H
KaJbllieM) (BO3MOXHO MCIIOJIb30BAHUE BHUAEOMATEPHUAJTIOB), HCCIECIOBAHUE
00pa3ioB HEOPTraHUYECKHUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIOICHUE U3MEHEHUS
OKpacCKH UHIMKATOPOB B PACTBOPAX KUCJIOT U LIEI0UYEH, U3YyUEHNE B3aUMOJEHCTBUS



okcuna meau (II) ¢ pacTBopoM cepHOW KUCIOTHI, KUCIOT C METajylaMH, peakiui
HEUTpaNIU3alMy, IOJyYEHHE HEPACTBOPUMBIX OCHOBAHUMU, BBITECHEHHUE OJHOTO
MeTaJula APYTUM U3 pacTBOPa COJIU, PELICHUE SKCIIEPUMEHTAIBHBIX 3314 10 TEME
«BaxxHeunIne KI1acChl HEOPTraHUYECKUX COSAUHEHUI.

HHepuoauvyeckuit 3axkoH u Ilepuoamyeckass cucTeMa XUMHYECKHUX
iemenToB JI. WU. MengeneeBa. CtpoeHue aToMoB. XUMHYECKasi CBA3b.
OxucIuTeIbHO-BOCCTAHOBUTEIbHBIE PeAKIMHU

[lepBbie TOMBITKH KIIaCCUPUKALUA XUMHUYECKHX 3JeMeHTOB. [loHsitue o
IpyNIax CXOJIHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METaJIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIE 00pa3ytoT aM(pOTEPHbIE OKCHJIBI
Y TUJIPOKCUIBI.

[lepuoanueckuii 3akoH. [lepuoguueckas cucreMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneera. KopoTkonepuoanas u niauHHonepuoaHas popmel [lepuonnueckoi
cucreMbl xumuueckux aemMeHtoB J[. M. MenpaeneeBa. Ilepuoasl u rpynmsl.
DU3NYECKUN CMBICI TOPSIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYMIIBI SJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sifep. M3otonsl. DnekTponbl. CTpoeHHe
AJIEKTPOHHBIX  000JOYEeK aTOMOB TMepBbIX 20 XUMHUUYECKHUX  DJIEMEHTOB
ITepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOIO
3JIEMEHTA 10 €ro noJiokeHuto B [lepuognueckon cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI paghyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO TPYIIaM U MEPUOIaM.

3nauenue [lepunoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMAYECKUX
JJIEMEHTOB Ui pa3BUTHs Haykh WU npaktuku. [[. . MenneneeB — yd€Hblii U
rpaXkJaHVH.

Xumuueckasi cBsizb. KoBalieHTHasi (MOJIApHAsT YW HEMOJSApPHAs)) CBS3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHua.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipoueccel okucIeHN U BOCCTAaHOBIECHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yueHHe oOpa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBHE
TUIPOKCUAA I[IMHKA C PACTBOPAMM KHUCJIOT M IIEJIOYEH, IMPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPHUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMI
(ropeHue, peakiu pa3noKeHus, COCAMHEHNUS).

Mexcnpeomemmoie ceasu

Peanuzanuust mMeXOpeaMETHBIX CBsI3€M MpU W3YYEHHH XMMHHM B 8 Kilacce
OCYIIECTBIISIETCS dYepe3 WCIOJb30BaHHE KaK OOIMUX E€CTECTBEHHO--HAYYHBIX
MIOHATUHN, TAK U MOHATHUM, SBIISIOMIMXCS CUCTEMHBIMU JJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.



OO0mme ecTecCTBeHHO--HAYYHbIE TIOHATHS: HAYYHBIN (aKT, TUNOTE3a, TEOPHS,
3aKOH, aHaJIM3, CHHTE3, Kiaccuukamus, MEepUOAUIHOCTh, HAOJIIOCHHE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: MaTepusi, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIUJI, ©30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsjl, BEIIECTBO, TEJIO, 00BEM,
arperaTHOe€ COCTOSIHME BeEIIeCcTBa, ra3, (U3HUYECKHE BEJIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE311bI, COJHIIE.

buonorus: ¢orocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpalIbl, TOPHBIE TOPObI, TTOJIE3HBIE
MCKOIIA€EMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHYECKAsI peaKIust

[Teprognueckuii 3akoH. [lepuoanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAJIHS, KAJbIUA U UX COCTMHEHUI
B COOTBETCTBUM C TIOJIOKEHHWEM »JJEeMEHTOB B Ilepronnueckoil cucreme u
CTPOEHUEM HX aTOMOB.

CtpoeHue BemiecTBa: BHJbl XUMHUYECKOM CBS3U. THUIBI KPUCTATUIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTALIMYECKOU PELIETKU U
BHJa XMMHYECKOM CBA3H.

Knaccudukanusa 1 HOMEHKJIATypa HEOPraHWYECKUX BEUIECTB. XMMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX
COEMHEHNI, TEHETUYECKasl CBSI3b HEOPTaHNMYECKUX BELIECTB.

Kiaccuduxanust XuMU4eCKUX peakiyuid Mo pa3aunyHbIM IPU3HAKaM (110 YUCTY
U COCTaBy YYAacCTBYIOLIMX B PEAKUHUH BEUIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo
U3MEHEHHIO CTENEHEN OKUCIEHUS XMMHYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTaju3aropa). DK30- U SHIOTEPMUUYECKUE PEAKLUUU, TEPMOXUMUYECKUE
YPaBHEHUS.

[lonsiTne o ckopoctn xumudeckol peakiuu. [loHsiTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsITHE O TOMOrE€HHBIX U TE€TEPOTrCHHBIX
peakuusx. [lonsatue o karanmse. [loHsTre 0 XuMHUeckOM paBHOBecuU. DAKTOPBHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIMU U TMOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCITUTETLHO-BOCCTAHOBUTENLHBIE ~ PEaKIMM,  JJICKTPOHHBIN  OanaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHON pEeaKUuH. CocraBnenue YPaBHEHUM
OKHCJIMTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAaKUUA C  HCHOJB30BAHHEM  METOJAA
3JICKTPOHHOTO OajaHca.



Teopust ANEKTPOTUTUYECKON TUCCOLMALIMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M OHCCOIMALMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuanyu. CHUIbHbBIC U CIA0bIE JIEKTPOJIUTHI.

Peakiuu nonHoro ooMeHa. Y cinoBusi MpOTEKaHUs peakiiuii HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUS peakuuil. CBOWCTBa KHCIIOT,
OCHOBAHMI U COJIeH B CBETE MPEICTABICHUMN 00 IIEKTPOIUTUUYECKOMN TUCCOIUALINU.
KauecTBeHHble peakuy Ha HOHBI. [IoHSATHE O THAPOIN3E COMNEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEIISIMU KPUCTAINIMYECKUX PELIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB W HEeMeTaioB (Tpadura M anmasza), CIOKHBIX BELIECTB
(xJ0puaa HaTpus ), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM peakiuu OT
BO3JICHCTBUSI  Pa3NUYHBIX  (PAKTOPOB, MCCJIEAOBAHME  AJIEKTPONPOBOIHOCTU
pPacTBOPOB BEUIECTB, MPOIlecca JUCCOLMAIIMHN KUCIIOT, IIeI0o4eil U coseil (BO3MOKHO
UCIOJIb30BAaHUE BUJIEO0 MATEpPHANIOB), IMPOBEIECHHUE OIBITOB, WLIIOCTPUPYIOMIMX
OpU3HAKK TMPOTEKAaHMs] peakiuii HMOHHOro oOmeHa (oOpa3oBaHuE OcCalKa,
BbIJIEJIEHWE Ta3a, o0pa3oBaHUE BOJbI), ONBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN (FrOpeHHe, peakuuu pPa3ioKEHUs,
COCIMHEHMs), pACIO3HABAHUE  HEOPraHMYECKMX  BEIIECTB C  IOMOIIBIO
KaueCTBEHHBIX PEAKIIUM Ha MOHBI, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTa/uibl U MX COeTMHEHUSA

O6miass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (HU3MYecKue CBOMCTBA MPOCTHIX
BELIECTB — raJIOr€HOB. XMMHUYECKHE CBOKMCTBA HA IPUMEPE XJI0pa (B3aUMOEHCTBUE
C MeTajulaMH, HeMeTaulaMH, IeioyaMu). XiopoBoaopod. CofsiHas KHUCIIO0Ta,
XMMHYECKUE CBOMCTBA, IIOJy4Y€HUE, MNOpUMEHEHue. JlelicTBue xiopa u
XJIOPOBOJIOPOJIa HA OPraHU3M 4YeJIOBEKa. BakHele XJI0puapl U UX HaAXO0XKJICHHUE B
OpUpOJE.

Obmas xapakTtepuctuka 31eMeHTOB VIA-rpynmsl. OcoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE cTeneHW okucieHus. CTpoeHne M (pu3myeckue CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOaa U Cephbl. AJUIOTPOITHBIE MOAU(MUKAIIUN KUCIOPOIa
U cepbl. XUMHUECKHe cBoicTBa cepbl. CepoBOAOPO, CTpPOCHHE, (PU3UUECKHE U
XUMUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kucinoTa, GU3nIecKrue 1 XUMUIECKHUE CBOMCTBA (00IIMe KaK MPEICTaBUTEIIS
KJlacca KHUCJIOT W crnenupuieckue). XUMUUECKHE PEeaKkluu, JIe)Kallue B OCHOBE
IIPOMBIIINICHHOTO CHoco0a TMOJydYeHuss CepHOM KucioThl. [IpuMeneHnue cepHou
kucnoThl. CONMM CEepHOM KHUCJIOTHI, Ka4yeCTBEHHAs pEeakius Ha Cyiab(haT-uoH.
Haxoxnenue cepbl u €€ COEAMHEHUW B MNpHUpojae. XUMHUYECKOE 3arpsi3HCHUE
OKpY>Kalolllel Cpelbl COCIMHEHUSIMH CEpbl (KUCIOTHBIE MOXKIU, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €T0 PEOTBPAILICHHUS.



OO6mrast xapaktepuctuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHMs. A30T, paclpOCTPaHEHHE B IPUPOJE,
¢usnyeckue U xuMudeckue cBoictsa. Kpyrosopor a3ora B nmpupoje. AMMHaK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, oJyueHre U npuMeHenue. Coiu aMMOHMS,
uX (pu3nUecKre U XMMHUYECKUE CBOICTBa, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBl aMMOHHMs. A30THas KHCIIOTa, €€ mojydyeHue, GU3NuecKrue U XUMHUYECKHE
cBoiicTBa (0OmIMEe Kak TMpEeJCTAaBUTENsl Kiacca KHUCIOT U ClIenu(puuecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUSI B KAYECTBE MUHEPATIbHBIX YI00pEHUH.
XUMHYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpe/lbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arps3HEHUE BO31yXa, MOYBBl M BOAOEMOB). Dochop, amioTpomHbIe
moaudukanuu docdopa, puznueckue u xumuueckue cpoiictsa. Okcuna dochopa
(V) u docdhopnas kucnora, GU3MYECKUE U XUMHUUYECKHE CBOMCTBA, MOJyYCHUE.
Ucnonb3oBanue hochaTroB B KauecTBe MUHEPATbHBIX YAOOPEHUH.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpynmbl. OCOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIIEHUS. YTIIepO/, AlTIOTPOIHbIE MO (DUKAIIUY,
pacnpocTpaHeHue B IpUPOAE, PU3NUECKHE U XUMUYECKHE CBOWCTBA. AJICOpOLIHMS.
Kpyrosopor yrinepona B mnpupoae. Oxkcuabl yriepona, HUX (uU3MUECKue u
XUMUYECKUE CBOMCTBA, JIEWCTBME Ha JKUBbIE OPraHU3Mbl, [OJyYE€HUE U
IpUMEHEHUE. DKOJIOrMYecKue MpoOJieMbl, CBsI3aHHbIE ¢ okcuaoM yriaepoaa (I1V),
TUIN0Te3a TJI00ANIbHOrO MOTEIJIEHUS KJIMMAaTa, MapHUKOBBIA 3(@ekT. YronapHasd
KACIIOTa U €€ CoNM, UX (PU3MYECKUE M XUMHUYECKHUE CBOICTBA, IMOJIY4YEHUE U
npumeHeHue. KauecTBeHHass peakiusi Ha KapOoHar-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, IPOMBIIIEHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHavanbHbBIE MOHATHA 00 OPraHMYECKHUX BEIIECTBAX KAK O COCMHEHUAX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, TJINLEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (yrojib, HPHUPOAHBIA ra3, He(DTh),
OPOAYKThl UX mnepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTrie 0 OMONIOTMYECKN Ba)KHBIX BEIIECTBAX: XKHUpPax, OeJIKax, yrieBojgax — U ux
pojii B JKH3HM 4YeJOBEKa. MarepualbHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECIUHEHU.

KpemHunii, ero ¢wusnueckue W XUMHUYECKHE CBOWCTBA, IMOIYy4YEeHUE U
npumenenue. CoequHeHus KpeMHus B pupoje. OO1iue npeacTaBaeHus 00 OKCUae
kpemuus (IV) u xpemuueBoit kucinore. CHINKATHI, UX WCIIOJIB30BAaHUE B OBITY, B
IPOMBIIUIEHHOCTH. Ba)kHeHIMe CTpOUTENbHbIE MaTepualbl: KEPAMHKA, CTEKIIO,
IIeMeHT, OeToH, xene300eToH. IIpoOiieMbl  0e30macHOrO  MCIOJIB30BaHHS
CTPOUTEIBLHBIX MaTEPUAJIOB B IOBCEIHEBHOW XKHU3HH.

Xumuueckuit IKcnepumenm:

U3y4eHrne o0pa3lioB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHUCIIOTHI,
IpOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJI0JIEHUE MPU3HAKOB



UX TPOTEKAHWs, OIbITHI, OTpPAKAOIKME (PU3NYESCKUE W XUMHUYECKHE CBOMCTBA
raJIOTEHOB U HUX COEAMHEHUH (BO3MOXKHO HCIOJIb30BAaHUE BUAEOMATEPHUAIIOB),
03HAKOMJIEHUE ¢ 00pa3iiaMu XJIOPUI0B (TaIOre€HUI0B), O3HAKOMJICHHE C 00pa3IiaMu
ceppl U €€ COeAMHEHUSAMU (BO3MOXKHO HCIIOJIb30BAHME BHUAEOMATEPUAIIOB),
HaOJII0ZICHHUE TIpoliecca OOYTIIMBaHUs caxapa Mol IeHCTBUEM KOHIIEHTPUPOBAHHON
CEPHOM KHUCIJIOThI, U3yYECHUE XUMHUUYECKUX CBOWCTB pa30aBII€HHON CEPHON KUCIIOTHI,
IIPOBEJICHNE KaYeCTBEHHOW PeaKIuu Ha CyJb(aT-uoH U HAOIIOJCHUE MIPU3HAKa €€
IpPOTEKaHUs, O3HAKOMJIEHHWE ¢ (PU3MYecKMMU CBOWCTBaMH a3oTa, ¢ochopa u Hux
COEIMHEHMI (BO3MOXKHO MCIOJIB30BAHKUE BHIEOMATEPHAIIOB), 00pa3aMu a30THBIX
u dochopHbIX yaoOpeHui, mojlydeHue, cooupanue, pacrno3HaBaHUE U U3YyUYCHHE
CBOMCTB aMMHaKa, NPOBEACHUE KAaYECTBEHHBIX pPEaKUHWil HAa HOH aMMOHHS U
dochaT-uOH W H3yuEeHHE TPU3HAKOB MX MPOTEKAHUsS, B3aUMOJICHCTBUE
KOHIEHTPUPOBAHHONW a30THOW KHUCJIOTHI C MeIbI0 (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HM3YyUYEHHE MOJIeJiel KPUCTAUNIMYECKUX pPEeHETOK anmasa,
rpaduta, QysuiepeHa, O3HAKOMJIGHHE C MPOIECCOM aJcoOpOIuu PacTBOPEHHBIX
BEUIECTB AKTHUBUPOBAHHBIM YTIEM W YCTPOMCTBOM MPOTUBOTa3a, MOJyYEHHE,
coOupaHue, paclio3HaBaHWE U U3YUYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBEICHUE
KauyeCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U M3YUYEHUE MPU3HAKOB HX
OpPOTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CUJIMKAaTHOM MPOMBIIUIEHHOCTH,
pelIeHre SKCIEepPUMEHTANbHBIX 3aja4y Mo TeMe «BakHellne HeMeTayuibl U UX
COEIUHEHHUS.

MeTtanjibl 1 UX COeIMHEHUSA

OO6mast XxapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nonoxeHus B llepuomnueckon cucreme xumudeckux osnemeHtos J[. .
MenpaeneeBa u crpoeHusi arToMoB. CTpoeHHE MeTauioB. MeTajMyeckasl CBsI3b U
METAINYECKAsT ~ KPUCTAUIMYECKAs  PEIIETKA.  OJJNEKTPOXUMUYECKHUH  pAX
HanpspKeHUu MeTtawioB. dusndyeckne 1 XUMUYECKUE CBOMCTBAa MeTauioB. O0mue
crocoObl MoiydeHus: MeTawioB. lloHATHE O KOppPO3UMM METAIOB, OCHOBHBIE
CHOCOOBI 3aIIUTHI KX OT KOppo3uu. CIuiaBsl (CTalb, YyT'YH, TIOPATIOMUHIMI, OpoH3a)
U X PUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[llenounsie MeTambl: nonoxkeHue B llepuoanyeckon cucremMe XMMHUYECKHUX
anementoB /. M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHUE B IPUPOJIE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpusi U Kanusi). OKCUibl U
TUAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHHe IIeNOYHBIX METaNIOB M HX
COCIUHEHHM.

[[lenouyHO3eMENBbHBIE METAUIBI MAarHUM W KaJIbUUWA: TOJIO)KEHUE B
[lepuoanueckont cucteMe XxumMudeckux 3jeMeHToB /. 1. Menaeneesa, cTpoeHue UxX
aTOMOB, HaXOXJeHue B nmpupoje. Pu3ndeckue U XMMUYECKUE CBOMCTBA MAarHus U



Kaublusl. BaxkHele coeJuHeHUs Kalblus (OKCU, TUIPOKCHU, coin). JKECTKOCTH
BOJIBI U CITIOCOOBI €€ YCTPaHCHHUSI.

AJroMUHUH: TIoJI0)KeHuE B [lepronueckoi cucTeMe XuMUYECKUX 2JIEMEHTOB
J. Y. MenneneeBa, CTpoeHHME aroma, HaxOXIACHHE B Ipupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSI. AMQOTEpHBIE CBOMCTBA OKCUAA U THAPOKCHIIA
ATOMHUHUSL.

Keneso: nonoxenue B [lepronnueckoil cucTeMe XUMUYECKHUX 3JIEMEHTOB /I,
N. MeHneneeBa, CTpOCHHME aToma, HaxXOXJIEHHE B mpupone. Puznueckue u
XMMHUYECKHEe CBOMCTBA xkene3a. OKcubl, rTuapoKcuabl U conu xenesa (1) u sxenesa
(IIT), mx cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJICHHE ¢ oOpa3llaMd METaJUVIOB M CIUIaBOB, HUX (PU3HUYECKUMHU
CBOMCTBAMH, H3y4YE€HHE  PE3yJbTATOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJECHCTBUSI OKCHJIA
KaJIbIIUSl W HATpUs C BOJOH (BO3MOXXHO HCIIOJIb30BaHUE BHUJIEOMATEPUAIIOB),
VCCJIEJJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLIECCA TOPEHUS XKeEIe3a B KUCIOPOIE
(BO3MOXHO  HCMOJIb30BAHUE  BUJIEOMATEPUATIOB), MPU3HAKOB  MPOTCKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MAarHus, KaJIbIIMs, ATFOMUHUS, IUHKA, Xkele3a (1)
u sxene3a (IIl), menu (II), HaOmOeHNE W OMUCAHUE MPOILIECCOB OKpPAIIMBAHUS
JIaMEHU MOHAMU HaTpusl, Kalus W Kaiblugd (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIeJ0BaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATIOMUHUS U
TUJIPOKCUIA IIMHKA, PEUICHUE IKCIEPUMEHTAIbHBIX 33/1a4 0 TeMe «BaxHeunime
METAJUIBI U KX COCTMHEHUS».

XHMHUS M OKpY:KaloLIas cpeaa

BemecTBa m marepuansl B IOBCEAHEBHOW >KU3HM 4YeJoOBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHUUYECKUX peakiuid B ObITy. [lepBas momolinb npu
XUMHYECKUX 0KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpYKaroulehd cpeabl (MpeaenbHasi JTOMmyCTUMAst
KOHIIeHTpalus Bemiects, aanee — [1/IK). Ponp xuMun B pemieHn 3K0I0THYECKUX
npoOJieM.

Xumuueckuii IKcnepumenm:

U3y4ueHHEe OOpasIloB MaTepUaliOB (CTEKJIO, CIUIABBI METAIUIOB, MOJIUMEPHBIE
MaTepualbl).

Mexcnpeomemmoie ceasu

Peanuzanuust mMeXnpeaMETHBIX CBsI3€M NMpU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 WCIONb30BaHWE KaK OOIHUX €CTEeCTBEHHO-HAYYHBIX
MIOHATUHN, TAK U MOHATHUM, SBIISIOMIMXCS CUCTEMHBIMU JJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTI'O LIUKJIA.



OO0mue ecTecCTBEHHO-HAYYHbBIC TOHSATHS: HAy4YHBIM (akT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiacCHupUKaIMsI, IMEepUOIUIYHOCTh, HaOJIIOCHHE,
OKCIICPUMEHT, MOJICIUPOBAHKUE, HW3MEPEHUE, MOJIeb, SIBICHUE, NapPHUKOBBIN
3¢ dexT, TEXHOIOTHSI, MATECPHAITHI.

dusnka: MaTepusi, aTOM, JICKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUI, H30TOIIBI,
PaIuOaKTUBHOCTD, MOJIEKYJIa, DIICKTPUYCCKHH 3aps, IIPOBOTHUKH,
MOJIYIIPOBOJHUKH, JHAJICKTPUKH, (POTOIIEMEHT, BEIICCTBO, TEIO, OOBEM,
arperaTHOE COCTOSTHHE BEILECTBA, I'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAILIINYCCKAS
peméTKa, CIuIaBbl, (U3MYECKHE BEIIMYUHBI, €AUHUIIBI M3MEPECHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIaHEeTHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocuHTe3, nbIXxaHwe, OMocdepa, IKOCHUCTEMA, MHHEPATbHBIC
yI00pEHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHbHBIC BEIIESCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpAITbI, TOPHBIC TTOPO/IBI, TIOJIC3HBIC
MCKOIIaeMbIE, TOILJIUBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMbl OCHOBHOTO  OOILETO
0o0pa3oBaHMs JIOCTUTAIOTCS B XO0JA€ OOYy4YEHHs] XMMHHM B €JUHCTBE Y4e€OHOU u
BOCIIUTATEIIbHOMN EATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUIUCKUMU
COI[MOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, TPUHSITBIMU B
oOlllecTBE MpaBWJIaMd W HOPMaMU TOBEACHUS U CIOCOOCTBYIOT TMpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUN O0yYarOIIUXCS.

JIN9HOCTHBIE  PE3yJIbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaOIIHUXCS
PYKOBOJCTBOBAThCS CUCTEMON TMO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAllUAd W
pacIIMpEeHUe OMbITa JEATebHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS .

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY
U HAyyHOMY HACJEIUI0, NMOHUMAaHMS 3HAYCHUS XUMHUUYECKON HAyKH B >KU3HU
COBPEMEHHOT0 00IIIecTBa, CIIOCOOHOCTH BJAJETh JOCTOBEPHOW HH(pOpMAILUCH O
NEPEJOBbIX JOCTUKEHHUIX W OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpa M OOIIECTRA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NPEACTABICHUS] O COLUMAIbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUN B KOJUICKTHBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATENbCKOM, TBOPYECKOM W JAPYTHX  BHJAAX
JeSATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM JEATETLHOCTH TpU
BBITIOJIHEHUN YYEOHBIX, TMO3HABATEIbHBIX 3a/1ay, BBIMOJHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
Y B3aUMOTIOMOIITH B MPOIECCE ITON yUeOHOM NesATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBOE MOBEACHUE M IMOCTYIKM CBOMX TOBApPHUILEW C MO3ULIUHA HPABCTBEHHBIX M
IIPaBOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIIEICTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHUE TPEACTABICHUS O BEIIECTBE M XMMHYECKON PpEaKINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH M COCTaBIISIOLINE
OCHOBY JIJI1 MTOHUMAaHUsl CYIIHOCTH HAy4YHOH KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJIbI, B3aMMOCBS3SX YEJIOBEKa C
IIPUPOTHOM CPENOM, O POJIM XUMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIC HA TMOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUU, HEOOXOAMMBIE JJIsI OOBSICHEHUS HAOJI0JaeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATEIbHON, MH(GOPMAIMOHHON M YUTATEIbCKON KYJbTYphl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbHOM paboThl € Y4eOHBIMU TEKCTaMM, CIPaBOYHOU



JUTEPATYPOM, JIOCTYMHBIMA TEXHUYECKHUMH CpPEJICTBAMH HWH(DOPMAITMOHHBIX
TEXHOJIOTHUH;

UHTEpEC K OOYYEHHIO W TIO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM W  HUCCIEN0BaTEIbCKOU
JeSATEILHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpPaBICHHOCTH U YPOBHS OOy4YeHHUS B
JlaJIbHEHIIeM;

4) hpopMHPOBAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHWE IIEHHOCTH J>KU3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3/I0pPOBBIM 00pa3 »U3HHU, OCO3HAHUE TOCIEJCTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOAMMOCTH COOJIOJIEHUS TpaBWJI OE30MaCHOCTH TMpPU  OOpallleHuu C
XUMHUYECKUMH BEIIECTBAMHU B OBITY M peabHOU KU3HH,

5) Tpy/10BOro BOCHIUTAHMS

UHTEpEC K MPAKTUUYECKOMY M3yUEHHUIO MTpodeccuil u Tpylia pa3inyHOTO poja,
yBa)XCHHE K TPYAY U pe3yJibTaTaM TPYI0BOM JIESITEILHOCTH, B TOM YHCJI€ HA OCHOBE
NPUMEHEHUSI  TPEIMETHBIX 3HAHWH 10 XHMHH, OCO3HAHHBIA  BBIOOD
WHIMBUAYAJIbHOW TPAEKTOPUHU MPOJIOHKEHUSI 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrnenHon npodeccuoHaaibHON IESITEIFHOCTH U Pa3BUTHUSI HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTH aJalTUPOBATHCS B TPOQPECCUOHATBLHON CpeJIe;

6) 3K0JI0rHYeCKOT0 BOCITUTAHNS

AKOJIOTUYECKH 1eJeCO00pa3HOE OTHOIIEHUE K MMPUPOE KAaK UCTOUYHUKY KUZHU
Ha 3emile, OCHOBE €€ CyIIECTBOBAHMS, MOHHMMAHHUE LIEHHOCTH 3I0POBOrO H
O0e3zonacHOro oOpa3a »KHW3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(U3HYECKOMY M TICUXHUYECKOMY 370POBBIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
npaBuil 0€30MACHOTO MOBECHUS ITPU pabOTE C BEIIECTBAMU, a TAK)KE B CUTYalUSIX,
YTIPOKAIOIINX 3I0POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUSA, MOJIy9aeMble MPU H3YYCHUH XUMUU, IJIS
peleHns 3a1a4, CBI3aHHbIX C OKPYKalOIEeW IPUPOJHON CPENOU, I ITOBBIICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJIOOQIBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIeM W MyTel WX pelieHUs MOCPEICTBOM METOIO0B XUMUH,
9KOJIOTUYECKOTO MBITIUICHHSI, YMEHHSI PYKOBOJICTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHUKAaTHUBHOW U COLIMAJIbHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampenMeTHBIX pe3yJIbTAaTOB BBIIETSIOT 3HAYUMBIC TS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TTOHITHS (3aKOH, TEOPHs, IPUHITHII,
runore3a, ¢GakTt, CHUCTEMa, TMPOIECC, OKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX MPEAMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUUW U3 ATUX MPEeaMETOB (HOPMHPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOU KapTUHE MHpPA, M YHUBEPCAIbHbIC yUeOHbIE NeUCTBUS (II03HABATEIIbHBIE,
KOMMYHHUKaTUBHbBIC, PETYJIATUBHBIE), KOTOpbIE OOECIeunBalOT (OpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IJITAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOM
NeSTETbHOCTH.

Ilo3naBaTe/ibHbIe YyHUBEPCAJIbHbIE y4eOHbIE eiicCTBUSA

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHUSl HCIOJIb30BaTh MPHUEMBI JIOTMUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PacKpbhIBaTh CMBICI XMUMHYECKUX MOHATHH (BBIIENSATh MX XapaKTepHbIC
NPU3HAKK, yCTaHABIMBATh B3aMMOCBSI3b C JIPYTMMHU MOHSATHSIMH), UCIIOJIb30BaTh
MOHSATHUS 7151 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBICHUH, BIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCHU(PUKALMKM XUMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
yCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3M MEXKIY OOBCKTAMH H3yYCHHS,
CTPOUTH JIOTMUECKHE pacCyX IeHUs (MHAYKTUBHBIC, AENYKTUBHbBIC, 110 aHAJIOTUN),
JIeaTh BBIBOJIbI M 3aKJIFOUCHUS;

yMEHUE TPUMEHATh B TIPOIECCE TIO3HAHWUSA TOHATUSA (MPEAMETHBIC U
MeETaIpeAMETHBIC), CHMBOJINYECKHE (3HAKOBBIC) MOJICITH, UCITOJIB3YEMbIC B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJI D3JIEMEHTa), XUMH4YecKass ¢Gopmysia U YypaBHEHHUE
XUMHUYECKON PEaKIUU — P PEIICHUN y4eOHO-TTO3HABATEIBHBIX 33J1a4, C YIETOM
ATUX MOJIEIBHBIX TPEICTABICHUNA BBISBIATH U XapaKTEPHU30BATh CYIICCTBEHHBIC
PU3HAKN U3Y4aeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUUYECKUX PEAKITUH,
BBISIBIISITH ~ OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CJICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B U3yIAEMBIX TPOIIECCaX U SIBICHUIX.

Ba3oBble uccienoBarejbckme AeiCTBUS:

YMEHUE UCIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MIO3HAHUSA, & TAK)KE B KA4ECTBE OCHOBBI JIsl POPMHUPOBAHUSI TUTIOTE3HI TIO TPOBEPKE
IPABMIIHHOCTH BBICKA3bIBAEMBIX CYKICHHI,

IpPUOOpPETEHUE OMbITa 10 TUIAHUPOBAHWIO, OPraHW3allUd W TIPOBEIICHUIO
YUCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HaOJIoaaTh 3a XOJIOM IIpoilecca,
CaMOCTOSITEIIbHO MPOTHO3UPOBATh €r0 Pe3ynbTar, (OpMyIUpOBaTh 000OIICHHS U
BBIBOJIBI TIO Pe3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICOBAHUS, COCTABIATH OTUET
0 MPOJIeJIAaHHOM padoTe.

Pa6ora ¢ undgopmaumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WM WHTEPIPETUPOBATH HWHOOPMAIUIO
pPa3IUYHBIX BUJIOB U (POpPM Tpe/CTaBIeHHUs, MOIyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUs, CIPABOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATh NPOTUBOPEUYHMBYIO H
HEJ0CTOBEPHYIO MH(DOPMAITHIO;



YMEHHE MPUMEHITh Pa3InyHble METOJbl U 3alpOChl IPU MOUCKE U OTOOpE
UHGOpPMAIUM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1au OIpPeIeIEHHOIO THIA, IPUOOPETEHHE OIbITa B
o0JacT HUCHOJB30BaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaICHUE KYJIbTYPOI aKTUBHOT'O MCIOJIb30BAHUS PA3JIUYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSTENILHO BBIOMpATh ONTUMAJIBHYIO POpMyY TMpeACTaBICHUS UHPOPMAIIUU U
WUIIOCTPUPOBATh pEIIAEMbIE 3aa4d HECIOXKHBIMU CXEMaMH, JuarpaMMmamu,
IpyrumMu opMamMu TpapuKu U KX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHAJU3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCJIeIOBATENLCKON JeATEIbHOCTU MH(DOPMAIUIO O BIMSHUU IPOMBIIICHHOCTH,
CEJIbCKOT0 XO35IMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOUIEH IPUPOIHOU
Cpeabl.

KoMMyHUKaTHBHBbIE YHHBEPCAJIbHbIEC Y4eOHbIE 1eliCTBHSA:

YMEHUS 33]1aBaTh BOMPOCHI (B X0J1€ AUANIOTA U (UJTK) TUCKYCCHUH) TI0 CYILIECTBY
oOcyxxJaeMoii  Tembl, (QOpMyIUpPOBaTH CBOM TMPEIJIOKEHUS OTHOCUTEIBHO
BBIITOJIHEHUS MIPEIIOKEHHOM 3a/1a4u;

YMEHHSI  NPEACTABIATh  IIOJYYEHHbIE  PE3YJbTAaThl  IO3HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCBbMEHHBIX TEKCTax; JenaTh IPE3EHTALUIO
pEe3yAbTAaTOB BBINOJHEHUS XMMHYECKOTO SKCIEPUMEHTa (J1aOOpaTOPHOIO OIbITa,
1ab0paTOpHOM pabOTHI MO UCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUS y4eOHOIrO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOH
NIO3HABAaTEIbHOW M  MCCIENOBATENBCKOW  NIESATENBHOCTH  INPU  PELICHHUH
BO3HUKAIOLIMX MpPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COIrJIacOBAHUS
no3uuui (oOcyxaeHusl, OOMEH MHEHUSMH, «MO3TOBBIE LITYPMbD», KOOPAHHALIMS
COBMECTHBIX JEHUCTBUM, ONPENEIICHUE KPUTEPUEB IO OLEHKE KAadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PeryiasiTuBHbIC YHUBEPCAJIbHbIE Y4eOHbIC 1efiCTBUSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LENU JEATEIBHOCTH, IUIAHUPOBATh,
OCYLIECTBJIATh, KOHTPOJIMPOBATh U MPU HEOOXOIWMOCTH KOPPEKTHPOBATH CBOKO
JeSITeNIbHOCTD, BEIOMpATh Hanboee 3PPEKTUBHBIE CIIOCOOBI PEeIICHUsI YUeOHBIX U
NIO3HABATEJBbHBIX 337a4, CaMOCTOSTEIBHO COCTABISATh WM KOPPEKTHPOBATH
NPEIVIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU  BBINOJHEHUM 33aJaHUM C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUNA 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEaKLUsX,
OLICHMBATh COOTBETCTBUE IOJyYEHHOTO pe3yJibTara 3asBICHHOW LEIH, yMEHUE
UCII0JIB30BaTh U AHAIIM3UPOBATH KOHTEKCTHI, ITPEAJIaracMbl€ B YCJIOBUY 3aJaHUN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJIepaHus, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON pabodeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI Hay4dHble€ 3HAaHUS, YMEHUS U CIIOCOOBI



JNeWCcTBUM, crnenuduUecKkue g MPeAMETHON 00macTu  «XHUMHS», BHJIBI
NEATEIbHOCTH MO  MOJYYEHUID HOBOIO  3HAaHWs, €ro HWHTEpIpETalnH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoniy oOydenus B 8 kiiacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM ypOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOIHAS U HEOJTHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsl U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JIsl XUMUYECKOTO AJIEMEHTa B COCITMHEHUU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCJICHMs, XUMHYECKasl peakius, Kiaccupukamus peakiui: peaxiuu
COCAUHEHHUS], PEAKUMU PA3JIOKEHUS, PEaKIUU 3aMEIICHUs, PEaKIUu
oOMeHa, K30~ U SHIOTEPMUUYECKHUE PEAKIIMH, TEIII0BOU A((EKT peakiuu,
SIPO aToMa, JICKTPOHHBIN CJION aTomMa, aTOMHasi OpOUTallb, paguyc aToma,
XUMUYECKasi CBS3b, MOJISIPHAS U HETOJIApHAs KOBaJIGHTHAsl CBSI3b, MOHHAS
CBSI3b, MOH, KAaTHUOH, AaHHWOH, pAacTBOpP, MaccoBas [OJs BEIIECTBA
(TIpolieHTHAsI KOHIICHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHATUA U
MIPUMEHSITh 3TU TTOHSATHSI MIPU ONKUCAHUU BEILIECTB U UX MPEBPAIICHUH;

e HCIOJIb30BAaTh XUMHUYECKYID CHMBOJIUKY JUIsl COCTaBjieHUsT (Gopmyl
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIIUN;

e OINpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OWHApHBIX  COCAUHEHMUSIX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COCIUHECHUHN IO
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHas M HOHHas) B
HEOPraHUYECKUX COCTUHCHUSX;

e packpsiBaTh cMmbIica [lepuonnueckoro 3akona J[I. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCHMOCTU CBOWCTB
XUMUYECKUX JJIEMEHTOB OT UX MoJjoxkeHus B Ilepumoamyeckoid cucreme,
3aKOHOB COXPAaHEHUsI MAcChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrapo;

e ONUCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Illeprognyeckoit
CUCTEMbl XHMHYECKHUX JJIEMEHTOB: pa3iuyaTh IOHATHS «TJIaBHas
noarpynma (A-rpymnmna)» u «mobounas noarpymnmna (b-rpymnma)y», maneie u
OonpIIIME TEPHOJIbI, COOTHOCUTH OOO3HAUYEHUS, KOTOphIE HMEIOTCS B
tabmune «llepumomuueckas cucrteMa XuMHYECKHX diaemeHToB J[. U
MeHnpeneeBay ¢ YHCIOBBIMH XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij Apa, 00I1Iee YHUCII0 JIEKTPOHOB U
pacnpeesieHue UX 10 AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakluu (M0 YUCIy U COCTaBy YYACTBYIOIIMX B pEaKUuu
BEIIECTB, N0 TeIUIOBOMY (D (PexTy);

XapaKTepu30BaTh (OIMUCHIBATH) OOIIME XUMHYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLINIA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTHM IMPOTEKAHUS XHWMHUYECKUX NPEBpALICHUN B
Pa3JINYHBIX YCIIOBHUSIX;

BBIYUCIISATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO [OJII0 XMUMHYECKOTO 3jeMeHTa 1o ¢opMysie COEeIUHEHHUS,
MacCOBYIO JJOJIIO BEIIECTBA B pACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOU peakLny;

OPUMEHSTh OCHOBHbBIE ONEPALIUH MBICIUTENbHOMN E€SITEIbHOCTH — aHAJU3 U
CUHTE3, CpaBHEHHE, O00O0OIlIeHHe, CHCTeMaTU3aluIo, KiIacCUu(PUKAIUIO,
BBISIBIICHUE MPUYUHHO--CJICJACTBEHHBIX CBS3EH — ISl U3YyYECHHUS CBOMCTB
BEUIECTB W XUMHUYECKHUX pEaKUUid, €CTEeCTBEHHO-HAYYHBbIE METO/IbI
MO3HAHUS — HaONIOJEHUE, W3MEpPEHHE, MOJEIUPOBAHHME, IKCIECPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CJIe10BaTh MPaBHJIaM MOJIb30BAHMS XUMUYECKOM TOCY101 U 1a00OpaTOpHBIM
o0OpyIOBaHMEM, a TakXKe IMpaBuiaM oOOpalleHusi C BEIIECTBAaMU B
COOTBETCTBUM C HWHCTPYKLMSMHU 110 BBINOJHEHUIO JIAOOPAaTOPHBIX
XUMHUYECKUX ONBITOB MO NOJYYEHHUIO U COOUPaHUIO Ira3000pa3HbIX BEIIECTB
(BomopoJla M KHUCJIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C OMNpPENEIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M IPOBOJUTH
XUMHUYECKUE 3KCHEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCJIOT C TMOMOIIBI0 UHAUKATOPOB (JIAKMYC, (peHOI(PTaNCHH, METUIOPAHXK

U JIpyrue).

K xoniy oOyuenus B 9 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCA YMEHHIA:

PacKpbhIBaTh CMBICII OCHOBHBIX XHWMHYECKHX TOHSATHUH: XHUMHYECCKUU
AJIEMEHT, aTOM, MOJIeKyja, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIMEHb
OKHUCJICHUS, XUMUYECKasl PeaKIlusi, XUMUYECKas CBs3b, TEIUIOBON d(PdeKT
peakinuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOIUTHI,
HEAJIEKTPOJUTHI, JJICKTPOJIUTHYECKAsT JTUCCOIMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaiu3aTop, XHMHYECKOE€ paBHOBecHe, OOpaTUMble U



HeoOpaTUMbIE pEaKIUM, OKHUCIHUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEAKITNH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEPHOCTb, XUMUYECKas CBA3b (KoBasieHTHas, MOHHAs,
METaNInYecKasi ), KpUCTALTNYECKask pelIETKa, KOPPO3Hs METaJUIOB, CILJIABHI,
CKOPOCTh XMMHUYECKON peaklMH, MPeebHO AOMYCTUMAas KOHILIEHTpalus
ITJIK BemiecTBa;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TMOHATHU U
OPUMEHATH 3TH OHATHUS IPY ONMCAHUM BELIECTB U UX MPEBPALLCHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBlieHUs GopMy
BEILECTB U YPABHEHUI XUMUUYECKUX PEAKLINIA;

ONPENEIISTh BAJICHTHOCTD U CTEIEHb OKUCIIEHUSI XUMUYECKHUX JIEMEHTOB B
COCAMHEHUSIX PA3IUYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
onpene’aéHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BHA XUMHYECKOU
CBs3M (KOBaJICHTHasi, WMOHHAs, MeETaJUIMUecKasi) B HEOPraHUYECKUX
COCIMHEHUSIX, 3aps)]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpeabl B
BOJHBIX PAacTBOPaX HEOPTraHUYECKUX COCAMHEHUH, TUIl KPUCTAIITUYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsbiBaTh cMbIcH llepuommueckoro 3axkona J[. M. MenpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH W XapaKTepu30BaTh
Tabnuunyo Gopmy Ilepuoguyeckoil CHUCTEMbl XUMHYECKUX DJIEMEHTOB:
paznuyaTh MOHATHA «TJaBHas noarpynna (A-rpynma)» M «1moOoyHas
noarpynmna (b-rpynma)», Manbie W OOJbIIME TMEPUOJbI, COOTHOCHUTH
0003HaYEHU s, KOTOPbIE UMEIOTCS B IEPUOANYECKON TaOJIHIIE, C YNCITOBBIMU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apAn  sAApa, oOLIee YHCIO JJIEKTPOHOB U  pACIpEACNICHHE UX 110
AIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HX COCIUHEHUN B Mpejeiax MajbIX NEPUOIOB U
[JIABHBIX MOJATPYMH C Y4ETOM CTPOEHUS UX aTOMOB;

KJIaCCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECCTBA,
XUMUYECKUE peakiuu (M0 YUCIy W COCTaBy YYACTBYIOIIMX B pEaKIuu
BEIIECTB, MO0 TEIJIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTEICHEW OKHCIICHUS
XUMUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOmMMUE W CHENUUUECKHE XUMUYECKUE
CBOMCTBAa TPOCTBIX U CJOXKHBIX BEIIECTB, IOJTBEP)KIAsi OIMKHCAHUE
MpUMEpaMHl MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX
XUMUYECKHUX PEaKIU;

COCTAaBIIATh YPABHEHUS BJIEKTPOJUTUYECKOW JHUCCOLMAIMU  KHUCIOT,
LIETIOYEN U COJIEU, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIUN HOHHOTO



oOMeHa, YypaBHEHMs peakuui, TMOATBEPKIAIOIIMX CYLIECTBOBAHUE
TEeHETUYECKOM CBSI3U MEX]y BEIIECTBAMU Pa3INYHBIX KJIACCOB;
pacKkpblBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHI
HOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca 3TUX peaKkui;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOEHMS,
BO3MOKHOCTH TPOTEKAaHUS XMUMMUYECKUX IMPEBPALICHUN B pPa3IMYHBIX
yCIIOBUSIX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOro 3JeMEHTa Mo (opMysie COEAUHEHUS,
MAacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTh PACUETHI [10 YPAaBHEHUIO
XUMHUYECKOHN peaKlny;

COOTIOAATh MpaBMJIa MOJB30BAHUS XUMUUYECKOM MOCYI0M 1 JTa0OpaTOPHBIM
o0opysOBaHHMEM, a TakkKe INpaBWja OOpallEeHUs C BELIECTBAMHU B
COOTBETCTBUM C MHCTPYKUMSIMM 110 BBIIIOJHEHUIO Ja0OpaTOPHBIX
XUMHUYECKUX OTIBITOB IO MOJYYEHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB
(amMMmaka 1 yrieKkucIioro rasa);

POBOJIUTH PEAKIINH, TIOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB PA3TUIHBIX
BEIIECTB: pAcHoO3HaBaTh OMBITHBIM IMYTEM XJIOPHI-, OpOMHI-, HOAMI-,
kapOoHart-, ¢docdar-, cunmkar-, cyibdar-, THAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI M HMOHBI HM3yYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHMUECKHUX BEIIECTB;

MPUMEHATHh OCHOBHBIE ONEPALIUN MBICTUTEIBHON ACSITEIIbHOCTH — aHAIH3 U
CUHTE3, CpaBHEHUE, 0000IIEHNEe, CUCTEMATU3alINIO, BBISIBIICHHE PUUYUHHO-
CIIEJICTBEHHBIX CBSA3CH — JJI1 M3yYEHUS CBOICTB BEUIECTB U XUMHUYECKHX
peakiuii, eCTECTBEHHO-Hay4YHbIe METOAbl IO3HAHUS — HaONIO/ICHNUE,
U3MEpPEHHE, MOJICIIUPOBAHUE, IKCIIEPUMEHT (pEaIbHbII U MBICIEHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBO 4acoB
Ne HaumenoBaHue pa3iesioB u daeKkTpoHHbIE (LM pPOBbBIE)
KoHTpoJubHbIE IIpakTHYeckue
n/n TeM NMPOrpaMMblI Beero o0pa3oBaTejbHbIE PeCYPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XMMHYECKHE TOHATHUS
Xumust — BakHas 00J1acTh
11 €CTeCTBO3HAHUS 1 5 5 bubmuoreka [JOK
' IPAKTHYECKOM JEATENBHOCTH https://m.edsoo.ru/7f41837c
YeJI0BEKa
12 BerectBa u xuMuueckue 15 1 bubnunorexa [IOK
' peaxiuuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 20
Pasjen 2. BaxkuHeiilune npeacTaBuTe M HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopon. [lonsarue 5 bu6mmoreka [IOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonarue o kucinorax 3 1 bu6mmorexa LIOK
' U COJISX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsr. [lonsitue 06 5 1 1 bub6nunorexa [IOK
' OCHOBAHHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI bubnuorexa [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Wroro mo pazneny 30

Pa3nen 3. [lepunoanuecknii 3axon u llepuoguyeckas cucrema xumudecknx 3ieMmeHToB /I. U. MenaeneeBa. CTpoeHue aToMOB.
Xumnueckas cBsizb. OKMCINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUA



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Iepuoanueckuii 3aKk0H U
Ilepuoanueckas cucrema

Bubnunorexa [JOK

aToma
XuUMHYECKast CBS3b. Bubmorexa LIOK
32 OxucaTebH0- 8 https://m.eds00.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIIUN
Hroro no pasneny 15 ]f?tI:DGSH/I;I;T:;:;cI)_[ :3/51‘418370
PeszepBHOE Bpemst 3 bubmiorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I10O 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB H TeM nudpoBbie
Ne ni/m P Kourpoubnsie | IlpakTuyeckue (1up )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTtBo 1 XuMHu4ecKne peakun
11 [ToBTOpeHue u yriry0OiaeHne 3HaHuH 5 1 bu6muoteka [IOK
' OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIC 32aKOHOMEPHOCTH XUMHUYECKHX 4 bubmmoteka [IOK
' peaKiuii https://m.edsoo.ru/7f41a636
DIIEKTPONTUTHYECKAs TUCCOLUAIIHS. bubnuoteka [JOK
1.3 8 1 1
XHUMHYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pazngena 2. HemeTaJsIbI M X COeTHHEHU ST
21 OO11as xapakTepuCTHKa XMMUYECKHX 4 1 bubmuoteka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMAYECKIX
2.2 anemeHToB VIA-rpymnmsl. Cepa u e€ 6 buomorexa LIOK
' PyTBL. 6P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1as xapakTepUCTHKa XMMUYECKHX
2.3 aneMeHToB VA-rpymibl. A30T, pochop u ux 7 1 bubmorexa [TOK
' PYIHHBL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OOm1ast XapaKTepUCTHKA XUMAYECKHIX
24 sanemeHToB [VA-rpynmsl. Yriepon u 8 1 2 bubmorexa [JOK
' . DYIIBL. poA https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Hroro no pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaubl M UX cOeTMHEHUA

. bubmuoteka [IOK
A1 4
3 Obmue CBOHCTBa METAILIOB https://m.edsoo0.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxueline Metauibl U UX COEAUHEHUS 16 httos://m.edsoo.ru/7f41636
Hroro no pazneny 20
Pa3nen 4. XuMusi u oKpykaoumas cpeaa
4.1 BemectBa 1 MaTepraibl B )KU3HU YEJIOBEKA 3 bubnnorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpemst 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuyecTBo 4acon DJIeKTPOHHbIE
Ne Hara ungposbie
Tema ypoka Kontpoububie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
1 [Ipeamer xumuu. Ponp xumuu B 1 bubmmoreka [JOK
JKU3HHU YeIoBeKa. Telia U BenlecTna https://m.edsoo.ru/ff0d210c
2 [Tonatue o MeTo1ax MO3HAHUS B 1 bubmuoreka [JOK
XAMHUU https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padota Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOPUU U IPUEMBI 1 bubnuoreka [JOK
oOpareHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»
Yucteie BemecTBa U cMecH. CIocoObl bubnuoteka [JOK
4 . 1
pasziesieHus: cMeceit https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota Ne 2
5 «Pa3nenenue cmecelt (Ha mpumepe 1 bubmmorexa [IOK
a . PHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBapEHHOM COJIN)»
bubmuoreka [JOK
0 AATOMEI I MOTEKYTEI 1 https://m.edsoo.ru/ff0d2a6e
7 XuMHYECKHe AJIEMEHTHI. 3HAKU 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTsie U CIIOKHBIE BEIIECTBA 1 bubmorexa [JOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmrorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aK0H IIOCTOSIHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK
10 X .B
umiriceKas Gopmya. BatethocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JIEMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [JOK
11
OTtHocuTeNbHAs MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 105151 XUMHUYECKOTO bu6mmoreka [IOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Mojb. bu6munoreka [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 duznuecKre 1 XUMUYECKUE SBJIICHHS. bubmoreka [JOK
XuMHu4ecKasi peaKius https://m.edsoo.ru/ff0d37fa
IIpu3HaKyu U ycnoBUs MPOTEKAHUS bubnuorexa [IOK
15 .
XAMHUYECKUX PEaKLINI https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuoreka [IOK
XUMHYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
Brruucnenus KoimuecTBa, MacChl
17 BEILIECTBA 110 YPAaBHCHUAM bubmorexa [IOK
H yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHi
Knaccuduxarnus xumMmuaeckux
18 CaKIuil (COeMHEHUS, PA3IIOKEHUS bubmmorexa [JOK
peartt A s ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHUs, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIi1-
19 sHnukIoneauct. O0o0menne u bubmorexa LHOK
’ B https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTHU3aIlus 3HAaHU I
20 Kontponsnas padora Nel mo teme bubmoteka [IOK

«BemiecTBa 1 XUMHUYECKHE peakunumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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Bo3nyx — cmecsk razos. Cocras

21 Bo3ayxa. Kucnopom — sjaeMeHT u bubmmorera [IOK
Ayxa. oA https://m.edsoo.ru/ff0d448e
npocrtoe BemiecTBo. O30H
du3nyecKkue U XMMHUYCCKHE CBOMCTBA
22 KHUCJIOpOJa (pEeaKIuu OKUCICHUS bubmorexa [JOK
poJa {peaxt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcuaax
CnocoObI oJTyYeHHs KUCIIOPO/Ia B
23 s1aboparto I/II/IZI 1| OMLIHmerH(fCTI/I bubnmorera [TOK
patop p ’ https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopoaa
TernoBoit 3¢ dext xumMudeckoit
24 peaxkuuy, MOHATUE O bubmuoteka [IOK
TEPMOXUMHYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUYECCKHIX PEAKIIHSIX
TonnuBo (HedTh, yrojb U METaH).
25 3ar 513He1§1/1e(11;03 yxa CIIOCOOBI zzro bubmorera HOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[Tpaktuueckas padora Ne 3 o Teme
26 «Ilonyuenue u coonpanue bubmmorexa HOK
Y p . https://m.edsoo.ru/ff0d4ae2
KHUCIIOPO/1a, U3yUYEHUE €TO CBOHCTBY
97 Bonopoa — aimeMeHT u mpocroe bubnmnorexa LIOK
BelecTso. Haxoxaenue B npupone https://m.edsoo.ru/ff0d4ddo
28 Du3HIECKHE U XUMHUYECKIE CBOMCTBA Bbu6munoreka [JOK
Bojiopoia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHSATHE O KHCIIOTaX M COJIIX bubmiorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MOJTy4eHUs BOAOPO/Ia B bubmuoreka [IOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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[Tpaktuueckas padora Ne 4 o Teme

31 «IToy4ueHne u cobupanue BOI0poaa bubmorexa IOK
Y o HOPOAA, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOWCTBY
32 MousipHbiii 00BEM razoB. 3aKOH bubmuoreka [IOK
ABorajapo https://m.edsoo.ru/ff0d542e
Brruucienus o0béMa, KOJIMYECTBA
33 BEIIIECTBA r'a3a MO0 €ro U3BECTHOM bubmorexa IOK
. MY https://m edso0.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brraucnenns 00EMOB Ta30B 10
34 ABHEHHIO PEaKIUd Ha OCHOBE bubmorera OK
yp _,p H . https://m.edsoo.ru/ff0d5708
3aKOHa O0OBEMHBIX OTHOIIIEHUH ra30B
35 duznYecKre 1 XMMUYECKHEe CBOMCTBA bu6muorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 06 bubnmnoreka [JOK
WHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.
37 Hacsbimienaslie U HEHACHIIIICHHBIE bu6mmorexa [IOK
pactBOpbl. MaccoBast J0J11 BELIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTrueckas padora Ne 5 mo Teme
«IIpuroroBiieHHE PaCTBOPOB C bubnuoteka [JOK
38 . . .
OIpEEIIEHHONW MacCOBOM NOJIER https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 KonrtponsHas padora Ne2 o teme bubnuoteka LIOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHbL: COCTaB, KiIaccupUKaIus, bubmuoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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HonyquI/Ie 1 XUMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubnmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCUIIOB
OcHoOBaHMS: COCTaB, KiIaccuuKanus, bu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 Ilony4yeHue 1 XUMHYECKHE CBOMCTBA bubnmnorexa [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: coctaB, knaccupukanus, bu6munoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydenune u XuMHU4YECKUE CBOMCTBA bubnmnoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Coiu (cpemHue): HOMEHKIIATYypa,
46 CHOCO((SLII) HIE)JI ‘-I)GHI/ISI XI/IMI/IqZ(I:)KI/Ie bubmorexa [JOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Tpaktuueckas padora Ne 6. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmmoreka [JOK
47
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COE€TUHEHUI
['eHeTnyeckast CBsI3b MEXKIY
48 KJIacCaMi HEOPTaHUYECKUX bubmorexa HOK
. p https://m.edso0.ru/00ad9a50
COCAMHEHMI
49 O0o01eHre u cucTeMaTH3aIus bubnuoteka [JOK
3HaHUH https://m.edso0.ru/00ad9ch2
KontpomnsHas padora Ne3 mmo teme
" bubmoreka [IOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKIX

coenuHeHun"”

https://m.edsoo.ru/00ad9ela
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HepBBIe IOIIBITKH Knaccmbmcaunn

51 XHMHUYECKHX dJIEMEHTOB. IloHsaTHE O bubmorexa HOK
i https://m.edsoo.ru/00ad9ffa
TpyIIax CXOTHBIX 3JIEMCHTOB
[Teproguueckuii 3aK0H 1
52 [lepuonuueckas cucrema bu6muorexa [JOK
XHMHUYECKUX djieMeHToB Jl. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuonpl, IPyIIILI, HOATPYIIIEI bubmorexa HOK
PHOZAPL, TPYHTIEL, HOATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnmnoreka [IOK
saep. M3otornbl https://m.edsoo.ru/00ada342
CTtpoeHHE JIEKTPOHHBIX 000J109eK
55 aTOMOB 3JieMeHTOB Ileprnonnaeckoit bubmmorexa HOK
pHOA https://m.edsoo.ru/00ada6bc
cucremsl /. . Menaeneena
XapakTeprucTuka XUMHYECKOTO
56 3JIEMEHTA I10 €ro MOJOKEHUIO B bubnmnoreka [JOK
[Tepuomuueckoii cucreme /. 1. https://m.edsoo.ru/00ada824
MenpeneeBa
3unauenue [lepuoauueckoro 3aKkoHa
57 JUIS. pa3BUTHS HAYKU U MPAKTUKH. 1. bubmuoteka [IOK
N. MenneneeB — y4€HbIH, ITe1aror U https://m.edsoo.ru/00ada96e
TP TaHUH
DIIEKTPOOTPUIIATETLHOCTH ATOMOB bubmuoreka [IOK
58
XUMHYECKHX 3JIEMECHTOB https://m.edsoo.ru/00adaab8
bub6mmoteka [IOK
59 HMonnas xuMuueckas CBs3b
https://m.edsoo.ru/00adac34
60 KoBasieHTHas noisipHas XuUMH4YECKast bubnmnoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBasneHnTHas HenossipHast 1 bubmuoteka [IOK
XUMUYECKasl CBA3b https://m.edsoo.ru/00adaab9
bubmoreka [IOK
62 CTeIeHE OKHCIICHHS 1 https://m.edsm])_.[ ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnuoreka [IOK
peakuu https://m.edso0.ru/00adb076
bubnmoreka [JOK
64 OKHCTTUTENN U BOCCTAHOBUTEIN 1 https://m.e dsocI)_.[ru 100adb076
Kontponbnas padora Ne4 o teme
65 «Ctpoenue aromMa. XUMUYECKast 1 butmmorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepsHblil ypok. O6o0mmenue u 1 bubmuoteka [IOK
cUCTeEMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O6001ICHNE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepHbIil ypok. O6001IeHHE 1 1 bubmuoreka LIOK
crucTeMaTu3alus 3HaHU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoububie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Ileproanyeckuil 3aK0H.

1 [Tepnognueckas cucrema 1 bu6mmoreka [JOK
XUMUYECKUX dieMeHToB /1. M. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEpPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHYECKUX IJIIEMEHTOB 1 bubmorexa LIOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubmuoreka [IOK
HEOPTaHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMHU4ECKOH CBSI3U U THUIIBI 1 bu6muorexa [JOK
KPUCTAUTUYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o teme

5 «IToBTOpenue u yrioyonenue 1 1
3HAaHHUI OCHOBHBIX Pa3/eiioB Kypca
8 Kiacca»

6 Knaccudukanus XuMuaecKkux 1 Bbu6munorexa [JOK
peaKuurii MO pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonaTre 0 CKOPOCTH XUMUYECKOU

7 eakuu. IJoHsTHE 0 TOMOT€HHEIX U 1 bubmorexa HOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKLUsIX

3 TloHsiTE O XUMUYECKOM 1 bub6mmoteka [IOK

PaBHOBCCHUHU. CDaKTOpLI, BJIMAOIINUEC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTHb XUMHUYECKOU pCaknuu
U IMOJIOKCHHUEC XUMHWYCCKOT'O

paBHOBECHS
9 OKHUCITUTENTBHO- bu6mmoreka [JOK
BOCCTAHOBUTEJIbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIUTUYECKON
10 nccornanun. CUIBHBIE U cl1a0ble bubmorexa HOK
o Al https://m.edsoo.ru/00adcd68
AJICKTPOJIATHI
11 Honurle ypaBHEHUS pEAKIIUA bubmiorexa HOK
yp peaxt https:/m.eds00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUU B CBETE MPEACTaBICHUMN bubnmoreka [JOK
00 BJIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JIUCCOLIHAIINA
XUMHUYECKHE CBOMCTBA COJIEU B
13 CBETE IIPEACTABICHUN 00 bubmorexa HOK
pet ; https://m.eds00.ru/00add8b2
AJIEKTPOJIUTUUECKON AUCCOIMAITIH
14 ITonsatue o ruapoan3se cojen bubmaorexa HOK
Ap https://m.edsoo.ru/00add9d4
15 O06o001IeHre U cucTeMaTH3aIus bubnmoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1.
16 «Pemenue sxcIepuMEHTAIILHBIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
33129
Kontponbnas padota Ne2 o reme
17 «ONEeKTpoIUTHYECKAs bubmmoreka IOK

nuccomuanusi. XUMHUECKUE
peaKIu B pacCTBOPaX»

https://m.edsoo.ru/00addecO
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OO11ast XxapaKTepUCTHKA raJIOTeHOB.

18 XHUMHYECKUE CBOMCTBA HA IPUMEPE bubmmorexa [IOK
PUMEp https://m.edsoo.ru/00addfe2
XJjopa
XiopoBogopoa. ComsiHast KMCIIOTA,
19 XHMHYECKHE CBOMCTBA, MOJyYCHUE bubmorexa [JOK
’ Y ’ https://m.edsoo.ru/00ade104
pUMEHEHHE
[Tpaktuueckas pabora Ne 2 o Teme
20 «ITomydeHne CONMTHOMN KUCITOTHI bubmorexa LHOK
Y B . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBOMCTB»
Brrarcnenus o ypaBHCHHSIM
21 XUMHYECKUX PEaKIni, €CIu OJIUH brbamorera LIOK
PEAKIIH, 8 https://m.edsoo.ru/00ade488
U3 PeareHTOB JIaH B U30bITKE

29 OO0mias XxapaKTepruCTHKA DJIEMEHTOB bubnmnoreka [IOK
VIA-rpynmbt https://m.edsoo.ru/00ade64a
AmnoTponHble MOU(UKALIUU CEPBI.

93 Haxoxnenue cepsl u eé bubnuoreka [JOK
COEIMHEHMI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
CepoBoIOpO/I, CTPOCHHE,

24 q)HZI/IIIeCKII:I,e u lellzmquKne bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcuanl cepnl. CepHast KUCIIOTA,
25 (1)1/1314%01(1/11; u XI/II\I;I/I‘ICCKI/IG bubmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHUE
XHUMHYECKUE PEAKIINH, JIEKAITUE B
26 OCHOBE TIPOMBIIIUICHHOTO CII0c00a bubnuoreka [JOK

MOJIYYEHUSI CEPHOU KUCIIOTHI.
XUMHYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>Karolllen cpebl
COEIMHEHUSIMH CEPbI

Brruncnenue MaccoBoU I0Iu

bubmoreka [JOK

27
BBIXO/1a IIPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO0mrast XxapaKTepuCTHUKA SJIEMEHTOB
VA-rpynmnsl. A30T,

28 acIpOCTPaHCHHUE B IPUPOJL bubmmorera [IOK
pacpoctp PHPOAE, https://m.edsoo.ru/00adeeab
(bu3HYECKUE M XUMUICCKHE
CBOMCTBA
AMMHaK, ero Gu3NIecKue u

29 XHMUYECKHE CBOMCTBA, OIYUYCHUE bubmorexa OK

’ y https://m.edsoo.ru/00adf004
U IpUMEHEHNE
[TpakTrueckas padora Ne 3 o Teme
30 «ITonyuenne aMmMuaKa, u3yueHue bubmmorexa HOK
Y . - 1Y https://m.edsoo.ru/00adf180
€ro CBONCTBY

31 A3OTHas KUCIOTa, €€ QU3HUECKUE U bubnuoreka [JOK
XHMHYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnosnp30BaHue HUTPATOB U COJIEU
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 0o0peHM. X MMHUYECKOE bubmorexa [JOK
yHoop ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKaIOIIEH cpeabl
COCAMHEHHUSAMH a30Ta
docdhop. Oxcun dochopa (V) u

33 q)ocg)o pHaSI KI/ICJ'I((l))Ta (bq)lfe.n(qez:me " bubmorexa [JOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOJIyYCHUE
34 Hcnonb3oBanue gocdaros B bubmmoteka [IOK

Ka4C€CTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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yaoOpeHuit. 3arps3HeHne
pUPOIHOH cpenbl pocharamu

VYriepon, pacnpocTpaHeHHE B

bubmmoteka [IOK

35 npupoe, GU3NIECKUe U
pupone, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxkcuppl yriaepona, ux (U3nIecKue
A XUMHYECKHE CBOMCTBA.
36 DKOJIOTHUECKHE TIPOOIIEMBL bubmorexa LOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepojia
(V)
37 YronpHas KUCI0Ta U €€ COIn bubmnorexa LOK
https://m.edso0.ru/00ae006c
[Tpaktuueckas padota Ne 4 mo Teme
38 "[losrydeHue yriekucioro rasa. bubmmnoreka [IOK
KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uoH"
[lepBoHa"aEHBIE TOHATHS 00
39 OPraHNYECKUX BEIIECTBAX KaK O bubmnorexa LHOK
p B https://m.edso0.ru/00ae054e
COCIMHEHHSX yTIepoaa
40 Kpemunii u ero coefuHeHns bubnnorexa [IOK
p a https://m.edsoo.ru/00ae080a
[TpakTnueckas padora Ne 5.
41 Pemenne skciepuMEHTAIBHBIX bubnmnorexa [IOK
3a7a4 1o TeMe «BaxxHeiimue https://m.edsoo.ru/00ae0bf2
HEMETAJJIBI U UX COETUHEHUI
KoHntposnbnas padora Ne3 mo teme
. bubmorexa LIOK
42 «Baxneinne HemeTaiuisl 1 UX

COCONHCHU A

https://m.edsoo.ru/00ae0el18
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OO61mas xapakTepucTuka
XUMHUYECKHAX DJIEMEHTOB —
METaUIOB. MeTaiindeckas CBA3b U

bu6mmoreka [IOK

43
MeTallInYecKast KpUCTaJUIMYECKast https://m.edsoo.ru/00ae103e
pemérka. duznyeckue cBoiicTBa
METAIIIOB
XUMHYECKHE CBOMCTBA METAJIOB.
44 DIEKTPOXUMHAYECKUH DS Brbmorexa OK
p N P https://m.edso0.ru/00ae1156
HanpsHKEHUH METAIIIIOB
O61u11e cnocoObl NOTYYEHUS
MetaiuioB. CiniaBbl. Beraucnenus
45 0 YPaBHEHUSIM XUMHUYECKUX Bubmiorexa OK
P " https://m.edsoo.ru/00ae1156
peaKkIuii, ecu OJUH U3 peareHTOB
COACPKUT IPUMECH
46 [ToHsTHE O KOPPO3UU METAIUIOB bubmmorexa TIOK
PP https://m.edso0.ru/00ae1278
bubmmoreka [IOK
47 €JIOYHBIE METaJLIbI
m https://m.edsoo.ru/00ael14b?2
48 OKcuabl ¥ THAPOKCUBI HATPUS U bubnmnoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [llenoyno3eMeNbHBIE METAIIIBI — bubnuoteka [JOK
KalbIUHA 1 MarHui https://m.edso0.ru/00ae15e8
50 Baxkueiine coequHEHNUs KaabIUs budmiorexa [IOK
4 H https://m.edsoo.ru/00ae15e8
51 O060011IeHNE U CHCTEMATU3ALIHUS
3HAHUU
59 JKEcTKOCTE BOAKI U CIIOCOOEI €€ bu6mmoreka [JOK

yCTpaHCHUS

https://m.edso0.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 mo Teme

53 "YKECTKOCTL BOAEI U METOEI €6 bubmaorexa HOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bubmuoreka [IOK
>4 Adrouiiil https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOMCTBA OKCUIA U bubmuoteka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6manorexa [IOK
5 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuibl, THIPOKCUIBI U COJIU bubmuoreka [JOK
xenesa (I1) u sxenesa (III) https://m.edso00.ru/00ae35e6
58 O06001IeHre u cucTeMaTH3amus
3HAHUI
ITpakTrueckas padora Ne 7.
59 Pemenune skcnepuMeHTAIbHBIX bubmuoreka [IOK
3a7a4 1o TeMe «BaxHeiimue https://m.edsoo.ru/00ae3de8
METaJIBI M X COSIMHEHUS
Brruncnenus o ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIU OANH
50 U3 PEareHTOB JIaH B N30BITKE MU bubnmnorexa LIOK
COZEPKUT NpUMeECH. Brruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXO/1a MPOIYyKTa
peakuumn
61 O06o01eHre U CucTEMaTU3AIIHS
3HAHUH
KonTponpHas padota Ne4 mo Teme
62 «Baxxueime MeTauTbl ¥ KX

COCTMHEHUS
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63 BemectBa u marepuaisl B 1 bu6munoreka [JOK
IIOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka [IOK
OKpYKarolleu cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHnn 1 bubmuoreka [IOK
9KOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepsHblil ypok. O6o01eHue u 1 bubnmnoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHue 1 1 bubmuoteka [IOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O06o01ieHue u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

Xumus. 8 Kiacc: yudeOHuK i1 oomeoOpazoBaTenbHbIX yupexaeauii/ O.C.
labpuensy. - 17-e uzz., crepeorun.-M.: Jlpoda, 2011. - 270, (2)c.: un.

Xumus. 9 knacc: yue6. mis oomeoOpasosart. yupexaenuit/ O.C. 'abpuensH. -
17-e uzn., crepeotut.- M.:[Ipoda, 2010, (2) c.: u.

tabuipl: [leproandeckas cucTeMa XUMHUECKHUX deMeHTOoB /1. M.
Menneneesa, TabauIa paCTBOPUMOCTH, IIEKTPOXUMHUUSCKHUHN PSIJT HATTPSHKCHUS

MertaiiosB

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJA
Mertonuueckoe nocobue k yueonuky O. C. ['abpuensna «Xu-

mus». 8 kiace / O. C. I'abpuenstn. — M. : [Ipoda, 2018. —

109, [3] c.

Metoauueckoe nmocodue k yueonuky O. C. 'aGpuensina « Xumus». 9 kimacc / O.

C. I'abpuensa. — M. : JIpoda, 2021. — 108

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/



https://resh.edu.ru/
https://uchi.ru/

https://www.yaklass.ru/
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